Acridine orange-mediated photodamage of microsomal- and lysosomal fractions.
Irradiation of microsomes with visible light in the presence of externally-added acridine orange results in O2 uptake, malondialdehyde accumulation, and inactivation of the microsomal drug-metabolizing system. The latter effect is reflected by a decrease in NADPH-cytochrome P450- and NADH-cytochrome b5 reductase activities and cytochromes P450 and b5 content by 88-, 85-, 60-, and 34%, respectively, after 5-min irradiation. Anoxia prevented inactivation of both reductases by 70-90%, whereas it prevented completely cytochrome b5 destruction. The presence of reducing equivalents, at the expense of NADPH and NADH, exert a partial protection (40-54% residual activities) against photosensitization damage on both reductase activities, whereas it almost fully protected cytochrome b5. Photosensitization of lipid peroxidation, as well as inactivation of the microsomal drug-metabolizing system, appears to involve both a type I and type II process. Products of lipid peroxidation might also play a role in enzyme inactivation and cytochrome destruction, as suggested by kinetic and time course studies and the redox state of microsomes. The uptake of acridine orange by isolated lysosomes is linearly dependent on the concentration of added dye and the distribution between extra- and intralysosomal acridine orange is strongly dependent on the amount of lysosomes. Irradiation of acridine orange-loaded lysosomes (light intensity at the sample position approximately 320 mW/cm2) produces an impairment of the membrane which leads to a rapid release of enzyme (N-acetyl-beta-glucosaminidase activity) into the medium, accompanied by a loss of activity in the lysosome-containing pellet and a partial photodamage of the enzyme. Concomitantly, thiobarbituric acid-reactive material accumulation increases in the reaction mixture with increasing irradiation time. When light intensity at the position was reduced to approximately 3.6 mW/cm2, photodamage of lysosomes was of a lesser magnitude, allowing the demonstration of a lag phase, which decreased with irradiation time, probably reflecting the so-called first-stage activation of lysosomes, preceding the release of lysosomal enzymes.